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Abstract 
This study investigated the antioxidant and antibacterial efficiency of methanol extract of three spices like   
Trachyspermum Ammi, Brassica Juncea, and Nigella Sativa traditionally used in pickling process against five strains of 
foodborne pathogen. The extracts were screened against S. Aureus, B. Subtilis, S. Pyogenes, E.Coli, and P. Aeruginosa 
by paper disc diffusion method. The results showed the highest content of phenols and flavonoids in T. Ammi extract 
followed by N. Sativa and B. Juncea. However, N. Sativa was found to be more effective antimicrobial agents than T. 
Ammi and B. Juncea. Henceshowing that these seeds have potential to be used as natural food preservatives 
Keywords: Phenols: Flavonoids; Spices; Pathogen. 
1. Introduction 
Spices and herbs are well known for their antioxidant and antimicrobial activities and are useful for preventing lipid 
oxidation in living organisms as well as in foods [1, 2].  Extracts from spices and herbs are also effective in prolongation 
of the shelf life of food products through the reduction in growth of pathogenic and spoilage microorganisms [3].The 
practice of using chemical or synthetic antimicrobial agents is one of the oldest methods for controlling infections and 
microbial food spoilage. Consumers are more aware about the safety of foods containing chemical preservative. There is 
growing evidences about adverse effects of chemical preservatives on human health, so continuous pressure has been 
developed to reduce the amount of added preservatives in foods [4, 5]. Therefore, there has been great interest in the 
development of effective and nontoxic antimicrobial compounds from natural sources, such as extracts of plants, for food 
preservation [6]. Herbs and spices are used as one of the safest and effective remedies in curing various diseases and long 
term consumption is not known to produce any side effects. They do not exhibit toxicity at levels consumed [7]  
In the present study, methanol extracts of some spices traditionally used in pickling process like Trachyspermum Ammi, 
Brassica Juncea, Nigella Sativa were evaluated for their antioxidant and antimicrobial activity.  
2. Material and Methods  
2.1 Seeds Collection and Extraction 
The commercially available seeds of T. Ammi, B. Juncea, N. Sativa were collected Riyadh, rinsed with water and 
Distilled Water (DW) and dried under a chemical hood.  The dried material was ground into a powder using mortar and 
pestle and passed through a sieve of 0.3mm mesh size. The powder obtained was extracted with methanol  for 48 hrs 
using a Soxhlet extractor (60–80∘C) The extract was then concentrated with the help of rotary evaporator under reduced 
pressure and the solid extract was stored in refrigerator for further use. 
2.2 Determination of Total Phenolic Content. 
The TPC of the methanol  extracts of T. Ammi, B. Juncea,  N. Sativa was measured by the Folin-Ciocalteu method 
described with some modifications[8] .Briefly, an aliquot of 0.5mL of sample solution (with appropriate dilution to 
obtain absorbance in the range of the prepared calibration curve) was mixed with 1.0mL Folin-Ciocalteu reagent (10 
times dilution before use) and allowed to react at 30∘Cfor 5min in the dark.Then 2.0mL of saturated Na2CO3 solution 
was added and the mixture was allowed to stand for 1 h before the absorbance of the reaction mixture was read at 747 
nm. A calibration curve, using gallic acid with a concentration range of 0.01–0.10 mg/mL, was prepared. The TPC of the 
                                                                                                                                                                    ISSN: 2456-6438                                                                                    
                              jprmpceditor@scischolars.com              Online Publication Date: December 20, 2016              Volume 1, No. 1 
Volume 1, No. 1 available at www.scischolars.com/journals/index.php/jprmpc/issue/archive                                            31                                                                                           
samples was standardized against gallic acid and expressed as mg gallic acid equivalent (GAE) per gram of sample on a 
dry weight basis. 
2.3 Total Flavonoids Estimation 
Aluminium chloride colorimetric technique was used for flavonoids estimation [9]. Each extract (0.5 ml of 1:10 g ml-1) 
in methanol was separately mixed with 1.5 ml of methanol, 0.1 ml of 10% aluminium chloride, 0.1 ml of 1 M potassium 
acetate and 2.8 ml of distilled water. It was left at room temperature for 30 min after which the absorbance of the reaction 
mixture was measured at 415 nm.  The calibration curve was plotted by preparing the quercetin solutions at 
concentrations 12.5 to 100 g ml-1 in methanol. 
2.4 DPPH Radical Scavenging Activity 
DPPH method was carried out according to the method modified by Kim et al.[10].An aliquot of the radical formed from 
DPPH was left to react with 50,100–500 𝜇g/mL of the extract for 30min. The absorbance was read at 517 nm. Ascorbic 
acid was used as the standard (10mg/10 mL).The percentage of radical inhibition was calculated by the following 
formula: 
% inhibition = [1 − (𝐴𝑒𝐴0)] × 100, (1) 
Where 𝐴0 is the absorbance without sample, and 𝐴𝑒 is absorbance with sample. 
2.5 Antimicrobial Activity 
The antimicrobial assay was performed by paper disc diffusion method [11] .For all the bacterial strains, overnight 
cultures grown in broth were adjusted to an inoculum size of approximately 106 CFU/ml for inoculation of the agar 
plates. Using a sterile cotton swab, the nutrient broth cultures were swabbed on the surface of sterile nutrient agar plates 
and plates were allowed to dry for 5 min. Sterile filter paper discs (6 mm in diameter) impregnated with different test 
extracts (1 mg/disc) were then placed on the surface of seeded agar plate. The plates were then incubated at 37°C for 24 
h. Microbial growth was determined by measuring the diameter of zone of inhibition. For each bacterial strain, controls 
were maintained where pure solvents were used instead of the extract. The result was obtained by measuring the zone 
diameter. The experiment was done three times and the mean values are presented. 
2.6 Statistical Analysis 
The values are expressed as mean ± standard deviation (SD). The results were evaluated by using the SPSS (version12.0) 
and Origen 6 softwares. 
3. Results and Discussion 
Total phenols and flavonoid determined in the spice extracts are shown in Figure 1. The highest content was recorded in 
T. Ammi extract followed by N. Sativa and with B. Juncea, the lowest.  In the current study, the DPPH radical scavenging 
method used to evaluate the antioxidant capacity of the test extract, because of reliability of the test [12]. All extracts 
showed antioxidant activity to various degrees however T. Ammi with maximum and B. Juncea, the lowest. All the test 
extracts tested showed antibacterial activity (Table 1). Results obtained in the present study show that the test spices 
extract possesses potential antibacterial activity; however, N. Sativa was found to be more effective antimicrobial agents 
than T. Ammi and B. Juncea (Table 1). High antibacterial activity was observed with N. Sativa extract against S. 
Pyogenes (20 ± 00 mm). T. Ammi and B. juncea extracts showed moderate antibacterial activity. 
Fig 1. Concentration of total phenol and Flavonoid in different test samples 
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Fig 2 DPPH radical scavenging activity of different test samples 
 
The type of solvent used for the extraction has great impact on the antioxidants and antimicrobial activities of spices. In 
the present study methanol was use for extraction process as  it is the most commonly used solvents for investigations of 
antioxidants as well as antimicrobials activity in plants [13]. 
Table 1: Antibacterial activity of different test samples against different bacterial species tested by disc diffusion 
assay 
 
Test extract 
    
Zone of Inhibition (mm) 
  
 S.aureus. B. subtilis S. pyogenes E.coli. P. aeruginosa 
T. ammi 12±33 12±00 15±98 13±44 13±80 
N. sativa 13±41 13±30 20±00 16±87 17±70 
B. juncea 11±76 11±80 13±65 12±12 12±66 
Kanamycin  26.5 ±0.33 25±00 28 ±0.57 20 ±0.33 25 ±0.10 
Values are mean inhibition zone (mm) ± S.D of three replicates 
Conclusion: Seeds used in the pickling process may reduce the foodborne pathogen numbers, indicating that these 
seeds have potential to be used as natural food preservatives. 
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